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3...IHM;e INPUT WIT 
7... INPUT IMAGE BUFFER 
8. . . IHAGE CORRECTING SECTION 
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(57) Abstract: An image input unit (3) of an authoring device (1) reads the pages of a paper book and creates the images of the 
^5 pages. A common area extracting section (15) of a border eliminating unit (9) of the authoring device (1) extracts an area common 

to all the images from the images. The arrangements of at least either the characters or diagrams in the common areas mutually 
^5 resemble. So as to eliminate the borders outside the common areas of the images, a common area outside eliminating section (19) 

O replaces the colors outside the common areas widi the background colors of the common areas. An image output unit (S) of the 
authoring device (1) outputs the data on the image after the replacement for all the pages as the contents of an electronic book. 



wo 01/03416 Al lllllllillllllllilllllilllililllllilllllllill^^^ 



(57) 

v^Ts (1 5) (i. €-Kt^iii^rt;6^fe> ±X omm^^mi- 



wo 01/03416 



PCT/JPOO/04192 



m m m 

fskmmt i.x^m^titiw&(D^-h. m>i^mmt i.x^hi^mm^tifzi^^^(Dm 
nmi^x<}^ti:<. i3itA.if(Di^&,i'xmmm(Dmmtznxmm^tix\^^. 

^mmti.xmm^infcff&>(Dm,f-mm^i^^-r^m^. x^-^tii^o 

(D=i:^y'>yimmL\^\ :^(D^o^£^mi^&-^^. m.^^m<D^^m(Diiim,mit 



wo 01/03416 PCT/JPOO/04192 

^Zt*^^^htlX\^^^o mi^^—P^(D=i:^T>^^yi-X^ f^&[^m^7jk-tm^(Dy^ 

y'>'yxiim\^:A^^±i^ffa^m.^mmt vxmmizm^i^-r^zti'--^miztji^^ 

xm^k. ^Mi^^^'^'ri^yifi-^^ti^x^^o ^^^Ti^y^m^^-p^m^^ 
\^-r^m^. ^i^7-i^yti^mm-i6xx:^:x^=^—\^\z^^i.ti\^^(ox\ 

^^^-'P^^V^^-^'Jiy^'^^y^^j^com^mw^fiihmz^R-fym^xh^^ r 
(D^O\zM'^^—:^(D=i^^'r^^y},^^ "r^y^ V^—^(D=i>'r^^y(Dfi\^M.^-^ 

*ft»*l(-S-^#H^^-^o=i:/7=->-:y^f^fife-rs«^. adf (Auto 

Document Feeder) ^^X.tL:^^^-r\zmM1^(D^M^mMh-^t^ W^K}t^^t 

^#gfl5:^sg5tot(D-efci9. m^iiZ^i^m^-^^^o CRT mm^m ^tz 
nMmB^^'^ m TLtz^r^—v sute® ft t^^7f^^f\.x\^^ m-^ . c r t 
y i^^^^tinm^m^mm:(D^ i^u:^-^^ i u<o^.(Dmm<D^miztf:^(Dx\ 

^-^^m^^-^(D=:ii^T'^y^Yf^-r^m^. ^M(Dmm7f)^h^wi:m-rmiE 

#^¥5- 1 9 9 3 9 8^^^{i. ^'^:^mm^m-t^'^4 i^^y^Ji'M^^^:^ 



-2- 



wo 01/03416 



PCT/JFOO/04192 



!i^mw-5- 1 9 9 3 9 8 ^■<^n(Dmi^^mmml•i. mm.^ i tic-ro^^-rs r 



-3- 



wo 01/03416 PCT/JPOO/04192 

-r^^t-A^x^^o Lti:()t^xmM\^mmn^ ^mM^(D^mm(D:sc^iaxrjm 

(b) ±x(D\tLm.^t)^m(Dmw^mwjht^^~^-t^x,o\-mmz.m^f:im 
^mm(Dm{^(Dm.fi:X)^m\^m^^'^x. ^mm^^m\i^'t^o -tLi^iox. ^ 



-4- 




wo 01/03416 PCT/JPOO/04192 

ffi/js^i^f L^-rv\ ^m^cD 0 h<Dmm.^(D:r. ^ iyi)^mh^\^^m^i)>wm L.(om 
3js:ig^(Z)#?NL^efi. m^^mmmm^^mi^. ^mm(Doib(Dmm<D^m 

mm(D:^mM(Dmmtmm(DtcmMcDmmtiz^i-fx. ^mmi^(Di^m^ 
^M'tinoo ^fnzx-ox:^mM(Dmfizt&m\m<Dmfi^t:Amti:^m^. 



-5- 



wo 01/03416 PCT/JPOO/04192 

:^^m\z^^K.i-£. wmi.mmi-is\,^x. ='A^^nw^mt. ^mmco^mmm 

^^m^c'^^i:^. #mb^g^::iov^T. wmfef+^^®{*. ^mii^(D^mmm 
fj:ox\,^^(Dx\ 'm^&(D^m(Dtii^mm^mi^xmM{:iti:^tzib. wmvm 

nhix^^ih-^if)^^^^(Dm^p^\^'^'i^i^^'^mm<Dmm^<DW-i^m.x^^:L 

miUi^^}^*5V^T. ^^*fettm^im. #iijf*(Ddtil^^ 

y) um^^m^-r^^t-b^x^^bo 



-6- 




wo 01/03416 PCT/JPOO/04192 

mtmmt:A>ib-mmmi^ts:^xh^o. 
m 1 ^^m(Dmm(D—mmx^^mn 9 ^^m—^ d >i^mm i <^ 

m2{-t. w^^y'^T^m\^fz.m^(omf^^7f^-rmx^^o 

iii3Afcj:t>'iii3 Bfi. mm(Dm.W(Dn<ommn±x^mir^mML^mm(D^ 

iii4(i. mm<r>m.^(D-K(omm.m±x^m-r^mMLt:mm(o-m(Dmm^h^m 



-7- 



<9 <B 

wo 01/03416 PCT/JPOO/04192 

Hie A—me Cfi. •^OH(D^i^^0^4g'&t>•ti:^^!iS^^:*5V^T^ M^(Dh(D7!)^ 

m 8 mi (Dwm 9 F^tD^ii^^jtaias i s {^i^Jt^ii i 

m 1 0 fi. mi (Dmn 9 fHco^^mfm^ 1 7 {c:ib^ft-5W:i:feftm^j{]iS^ 

m 1 i-x. ^^m(Dmm(D—mmx*h^wm L^«^-^t^:^^—^^ y ^^/a^g i to 

t>i^:Builiai^^ 5/ :7t 1 1. -fie-g-t^iir^fP 1 2. ^glf :7 r 1 3. iiLm-^t) 

7. wf:fe/<2/7T 1 8. ^mmML^mj^ui 9. *5j:i>'m;^iii^^^ 

:7 T 2 O ^^tfc 



-8- 




wo 01/03416 PCT/JPOO/04192 

vmwii^xn. mmnv'-^it^nti:!^mx'^\zj5Lmiyti^(DX\ :^mmmx 
m^n. Afjm^^<^yyT Tizt&iM^tL^o mmmiE^8i-x. xtim^^<^y7T 

Til {c|2lt$n^o 

^iim^tttU^l 5 <tW:i:fet+^lFPl 7 i: J^ii^t^iJI^gJ^lfp 1 9 {i. 
1 5 i:WJ:fetf-^^l 7 ^*ii^mgi^§Pl 9tit^ tid^mM^(Dmm(D^M(D 

M-a-^bitmt^^-iii^tcs^^t, mm(Dmm(DM<Dmmz:te\^^x^m-r^mmx^ 



-9- 



wo 01/03416 PCT/JrPOO/04192 

i:;is-ct5c Lfc}6SoT;a— i^y #fca^<^m 

m 2 {1. y- y ^^^^a i <D*iis>!*^ i: tj:^mmm s o o^fiK^7F-riit.^.iii 

S03O(1. *^H3 2. @^S):H3 3. *:SCH3 4. 3 5 . di5j:tJ«S^^ 



-10- 




wo 01/03416 PCT/JPOO/04192 

M 3 6 ^-^tPo 3 2 fl. WiWf^ 3 0 (D^W(D^mi^^^n. 3 0 <D 

rt^<^*JS;65|5^$ttt:VN6o S^!^M3 3{::{i. mmms 0(Dp^m(DB^7!>^tS.m 
$HTV^:5o :$::ft:H3 4{C{i, 3 O (Drt^(D«;6S|Bit$nTV>5o ^51 

M3 51^11. M»0 3 0(^)rt^l7)m§l;^»^^fi«$tLTv^2)o «^MM3 6{i. 

m;tT-^iSctfeg{3iB$n-rv^5$^M3 7 i:. MM3 0O5fegSM3 2:6^bm^ 
Tf^iS:t5:gl^iE$tLXVN;5f^icH3 8 tizm^^^ti^, 

:SCH 3 4 0 ^Wc^(D^:^Xm 3 4 F^<D2^:SC^^4 

y^n'i$LA 2 <!:^:S!:rt^^i^4 3 i: i^5>ft bti^o /Mft;*:^^-^'. ^y^mMLA: 

umW'(Dw.m^. *@sfcf5t^^Lv\ m.w:^k(D^^mw^ KD^y^m^A i-io 

i.XJ^y y ^'^^ 4 2 1^ \z.^m S J:t/lll?F$(DgaS{ltaS(:: m^m u < . 
^il^tScO^fSgcH 3 8(^)-^^>i5^^^4 l5oJ;t>*y'5/y^*^4 2 rtl'lE^^HS:*: 

^m^4 3tzl-^Xfj:<^ ^yym^4 1^^h{C^AyXhX\^\ -^icH 3 7 (Dpi 
^(Dyyym^A 2<Dmj^tmWiiM3 8<DyyVmm4 2(Dmf^t7!)mULX\^^ 

^m^. ^i^mm±. >^x\Hmmm4 3 tdnxfj: < , 7 yymm4 2 ^ $ 



-11- 



wo 01/03416 



9 



PCT/JPOO/04192 



(Auto Document Feeder) ;65fflV^btl^o )^»^<7)^H?rMfelCOT?> ^ <^ 5^'^-^' 



-12- 




wo 01/03416 PCT/JPOO/04192 

mmi^x^xm^^ti^. 

^i^X'O i,±^\^^m^. H(7)®^f^iz. M<75JS/5'i^#i: LT^oTV^So 

(oi^-^m^n. mmk<Dm^.^mmi^^i^h^mm7!)mm^tix. mmi$LP^(om 

-efco-ct>i<. m^-r^m^mmui 7 xikibhti^=*^3:'&tm'&(Dmmx 



-13- 



WO 01/03416 PCT/JPOO/04192 

^k>'^n 1 2 T'l^m $nfc'^jbftfcttMti^i^w'^,^-r 6 U/^^om®^ 51,52 

OM^#:6'^W{-^.^5i 9 t::m'a':b-ti:/c«-a-l^fS)iii^ 5 1, 5 2 ydS^/^S^i^ 

>6^3MJ-'itoTV^5(7)-t:\ l~3#g(DMlC^-r?)#BS,^5i-^ FaJ ~ TcJ ^ 

^ 2 (DifciiM^ttm^aSti, miB&6*)lw{ii^JlT<^3l'9T-fcSo %-f^M^(r>o% 



-14- 



wo 01/03416 



PCT/JPOO/04192 



m(Dmmm(DW-i^mxh^o ^tnzx^xmnv^sn. mifk(D^^i>^mm^^j: 



-15- 



wo 01/03416 PCT/JIPOO/04192 

Mmm(omiEm(Dm^j^^^iiiir^m'f-^^^Lx^^^. Mm^(Dm&m(Dm.';d- 



-16- 



wo 01/03416 



PCT/JrPOO/04192 



not. ±X(0^^4i^P^(DM[h&i::^^=^^yi^^.(DmMm%hn^. nhixti 

So 

i-s«^^^^LTv^So 4 :^(Dm^:dmti^ intern. mecizTjk-rxoi^. 
^nti4:^(Dm^^\^xoxm^t\^^mM<Dmm^. Mmm.tLx. !i^mM^(Dm 

±mxh^o 

5:^(^^^^:6'^1^ai^n6o HI 7 A jo J: 15111 7 Bli, Mm^(Dmi^m(DX^(Di^ 



-17- 



wo 01/03416 PCT/JPOO/04192 



-18- 



wo 01/03416 



PCT/JPOO/04192 



T-yzfA^X^ ^f^:7D-^^— h(7)^S^*^T-rSc :^±tftB.^L/cJ; * 

-19- 



wo 01/03416 PCT/JPOO/04192 

(Dtf^;::{i, tzt^\ty—^/i^ (Sobel) >'>f /w^;6Sfflv^bnSc :=^7":y7"B 
T^iy-T^B 1~B 6<D^!Q;a;65^lE]T'fc6m-^. -yT^B 4 (D^I^IJ^i::^:^ . ^ 

u^mcDi^commmcommmm^u^^n^o 2m^mk<D^y^y:fB i~b6 



-20- 



wo 01/03416 



PCT/JPOO/04192 



-21- 



wo 01/03416 PCT/JPOO/04192 

#tti^^i::pgb-r. m.<D-i(kW;^m(Dmih^i^^m^^xhx\^\ ^t:Lm9(Dm2 

m (L, U) , (R, D) /6^^b^Rfe^ttTV^5o ^ct:fe|ll 5 OM®±(^1fl;^fR]t-¥ 

^ix'enTnm<om^t:^ o . ^mm^ 5 4 o y mmm^w-nti: 2 :$:(D^w^t^ 
^mmm^mit^^mmm^^^^yyT 1 e tetany t^fc^. ;^7^>;/^co75-e> 

3^C^^*ii^^5 4(D*r^m±(^2o<DTI,^.c^M*I (L, U) . (R, D) 
m-To :^Ty^C3X^ W^fetf^gP 1 7 (1. *ji®^1tfB (L. U) , (R, 

m.k.xm^o 2^<Dm^M.(DWmx^^o :^y-yrfC4X\ Wf:fet+^gP 1 7 (1 . 

^mmm^mi (l, u) , (r, d) jC2-c7F«rBmt^^m-r^c 



-22- 





wo 01/03416 



PCT/JPOO/04192 



mi] 



R-L 



s 



m+ 2 



- (1) 



D-U 



t 



- (2) 



n + 2 



>^7^5/rC5T% "^^^nWUl 7{i. ^ii^^if^ (L, U) , (R, D) 

t mmm s t mmm 1 1 tcs<5# . ±m^.^.(D ^h. 4 -D(Dtu,<^.<Dmm ( x o , 

yO) , (xm, y 0) , (xO, yn) , (xm, yn) ^^ffi-f-So xO, 
xm, yO, ynfi. ^ 3 T'^a^HSe :^y-'yZ^C6X\ ^:i:fetf^gp 

X 0 = L + s ••• ( 3 ) 

xm=R— s •■•(4) 
y 0 = U+ s ••• (5) 

y n = D— s ••• (6) 

P^^ y^C7--Cl 1T\ 1 7 fi, &±(D^j^ (x 0, yO) t 

:^±(Dt^M. (xm, yo) t(Dm(Dn^(Dm^/^. (x, yo) (Dmmwt. &T 

(Dm,^. (xO, yn) t^^TCO^^. (xm, yn) t (Drm^(Dm^(Di^,'^. (x, y 

xMin-r^o m^(Dm^M(Oy.m.m rxj ^«:7-c?J^•tl^fflf^{::*5v^T. mra 

xO+s ^ X ^ xm— s ••• (7) 

;^7^5/^C 7T'fi. *jiM^(D:fe±(^]K,#^ (L. u) (DxmmL 

(x, yo) (DmmiU:^'K m^tLxm^^ti^. ^y^^ycsxit. ^^,'^.(d 

X mm X J: o ^ n 5 T{Ry(^)?^^Otl*:^. ( X , y n ) (Diii^fjt;^^ 

ti^xm^^ti^o y^T'yy'c 1 oxi-^. ^mj^.(D xM^x \zmmm s T^mw-^ 



-23- 



wo 01/03416 PCT/JPOO/04192 

mi^<D^T(Dm.'^. (R, D) <Dy.mmR^m'c^^t^^f)^:i>mm^th^. mmm 

vrfO^\zM^o 5Efr^<^xJ^tlx>i»5^ia^^<^*r^^<^xm^Ri^±T'fetL(€. 
;^7":y7°C 1 2~C 1 6-t:\ Wf;feit^^i 7{i, (xO, y 0) 

i: ( X 0 . y n ) <!r (DrBl(D^^(7)i^.#. ( x O , y ) OjH^^jt <!: . 

(^SSg,^. (xm, yO) i:;&T<^i»S^> (xm, y n) }i(Of^(r>n.^<0^f^ (xm, 

y) (owmm.}!^. ^n^'tL^i^^ L-cmm-r^o ?^^(^i^.^.(OyMii ryj (t. 

yO+t^y^yn-t •••(8) 

;^7"^/rc 1 2T'(i. ^ii^^(D:£±(75li^. (L. U) (DyWm 

(xO, y) (^Ml^iii^i^s LXlR^^n^o ^-r 5/-7"C 1 4 T'H. 

m^.^.<^yMtiy t-ioT^a^ns^<iijo^^o^:*:,#. (xm, y) ommm. 

;5SJiD^$n-C. yffi^y ;6'i3E^$ttSo :^'t c \ %X\%^ BE0f^(^yMtly 

;65, *iimj^<D;&T<^ii^ (R. D) (Dymms^imx-h^t^'^t^imisi^f^^^. 

Mfr^OyM:^y;65itiiM^(7)T$S(^yMtlD7fe^-e*?tL{i. ^7^:y^Cl 6 
b;^7^:y^Cl 3(cM6o 55lfr^(^y/^11y /^'^*ii^^^o*i^^^yffitlDi^i.±T' 
fctL{^. ^7":y:/C 1 6;ii^b>^7":y::^C 1 Tdiitfo 

x^.T^^'^^C 1 7T% =t*fefh^SPl 7{i. ^T^^/y^C 6, C8, C9. CI 3, 



-24- 



wo 01/03416 



PCT/JPOO/04192 



m—mm <Dmmm o r v ^ 5 „ m^mi$if^(D±mm(ommm(D wm^^m^ \^ 

■t^m-^. m-^.^ti%Ul :^y'yrC6, C8, C9, C13, C14(c 

m 1 -HI 1 0 (Dmmxn^ ^ii^i^ttajifP 1 5 ^^mo^HcT^iij^^^s 




wo 01/03416 PCT/JPOO/0'8192 



-26- 



wo 01/03416 



PCT/JPOO/04192 



m^m(D^:yzfU'- h t LT. ^mmi^(oi^^7!)m'r>-:fu—h\zx-:>xm.^^ 
ti^itLWii^fi^x 0 iz. ^^mm(Dmi^^mwMi^Lxitm^t>^mm^^±^ 

mwisxxjimiE^k(D:^mw(Dmmmmz^i^'^^^ti::x^x. &mM(Dm^t 

itLm'ti:>'^nmm:iis\,^x&mM(Dm^t^mm(Dm^t(Dm^^y!)mi\^^tix 
^^^m^. ^mmmi^ta^i 5{i. &mM<Dm^t:^mM(Dmi^t^-'ii\^x^ 

^tah {i\ -hiiE cotf fifeia =t t/tijf^ti PI (b -f fifiotS^ig^D J: U^lii'^t^ i o T mm ^ fi 
T t> J; V \ <h *ii®i^ttm^ 1 5 <t W:tfef+m^ 1 7 <!: *ii^i^^gj^ 

:y:7 7'i Hzti^^ti^Wm(D^W<DitLm'B-i:>-^(Dmm^. t.tzitXtimW^<^y 



-27- 



wo 01/03416 PCT/jnPOO/04192 

W:i:feft^^ 17. ^m$M^^mt^^ 19. *5 J: t>'®ittii;^^I3 5 ^th^^fKDmm 

gpi 7. *3j:t>**ji^^^si^ia5i 9<^Ma{i. o-ct><t 

v>o :^fcA;']®ft^^:v:7T 7. {ig-^^oiirHtjiliit^^ 5/ :7 r i 1. -fifitf fR^^ ^ 



-28- 



wo 01/03416 



PCT/JPOO/04192 



$ bt::^/ci*^0^{cJ:ti{i\ ^ii^^^ittl^^fi. ^XcDittm-^io-^mmcom 
M^t^W:i:fef^gt^-r5o rtL[::J:o-C^$^mLi^g{i. ^mmi^(D^3:^i^ft^ C 

X. ^^^^mc^^-r^^t-A^x^^^ ^fz^mm\cxtii^. wmvmmn. 
^mm(D^^iBmm(Dmn\Hm(Dmmu-^^ibmm^titzm^\:i&'^^^x''^^&^^[^ 



-29- 



wo 01/03416 



PCT/JPOO/04192 



-30- 



wo 01/03416 



PCT/JPOO/04192 



m ^ (D m m 

(b) m^^^fzM^*^h^mnni^^^\^. 
6. mu^mmim&^^m^. ^m^(Doib(omm<D:^mm(om^o:>^mm^ 



-31- 



wo 01/03416 PCT/JPOO/04192 

8. HtjteWl:fef+^^lx{l. 
12. #^(D#H<?3®it^A;^-t-S®^A;^^©:<!r. 

ftjjtJS 1-10 (D\^^-rnM-ts.m(Dwm vmrn t . 



-32- 



wo 01/03416 



PCT/JPOO/04192 




CD. 



5E 






^. 


m 




- m 







K 




^ 








N 



CO CVJ 
CD 



CO- 





K 




^ 








N 



o 

CVI 







<n IS 































11 





1/^10 



THIS PAGE BLANK (uspto) 



wo 01/03416 PCT/JPOO/04192 




THIS PAGE BLANK (uspto) 



wo 01/03416 



PCT/JPOO/04192 



FIG, 3A 




— 54 



51c 



52a. 52b. 52c 



51c 



3/10 



THIS PAGE BLANK (usfto) 



wo 01/03416 



PCT/JPOO/04192 



FIG. 4 




^ f+m 



4/^10 



THIS PAGE BUNK (usPTO) 



wo 01/03416 



PCT/JPOO/04192 



FIG. 5 



s 




5/10 



THISPA6EBLAMIHM8"<» 




6/^10 




THIS PAGE BLANK (uspto) 



wo 01/03416 



PCT/JPOO/04192 




7/10 



THIS PAGE BLANK (uspto) 



wo 01/03416 



PCT/JPOO/04192 



FIG.d 



C mik JAO 



A1 



A2 



A3 



AA 



A5 




A7 




c 



Jji^T ) A9 



8/10 



3 



THIS PAGE BLANK (uspto) 



wo 01/03416 



PCT/JPOO/04192 




9/10 



THIS PAGE BLANK (uspto) 



wo 01/03416 



PCT/JPOO/04192 




THIS PAGE BLANK mm) 



